Expression of inflammatory mediators and adhesion molecules in human atherosclerotic plaque.
The mechanisms that cause carotid atherosclerotic plaque to become symptomatic remain unclear. Evidence suggests that mediators of inflammation not only are instrumental in the formation of plaque but also may be involved in the rapid progression of atheromatous lesions, leading to plaque fissuring and intraluminal thrombosis. This article reviews the current evidence for the role of inflammatory mediators in atherosclerotic plaque production and maturation. It also includes studies performed in our laboratory to determine if known components of the inflammatory pathway, including cytokines and leukocyte adhesion molecules, are preferentially expressed on symptomatic versus asymptomatic carotid plaques. Carotid plaques from symptomatic and asymptomatic patients undergoing carotid endarterectomy with lesions of greater than 70% stenosis were snap-frozen and stored at -70 degrees C until analysis. Immunofluorescent studies were performed to measure endothelial expression of intercellular adhesion molecule-1 (ICAM-1). ICAM-1 expression was measured in a blinded fashion as percent of luminal endothelial surface of plaque sections. In situ hybridization also was performed to measure expression of message for tumor necrosis factor alpha (TNF-alpha) and ICAM-1 in the plaque by comparing mean optical density between the symptomatic and asymptomatic patients. There was increased expression of ICAM-1 on the endothelial surface in high-grade regions (28%) versus low-grade regions (11%), of plaques from symptomatic patients. There was also a trend toward greater expression of ICAM-1 in the high-grade region of symptomatic plaques versus the high-grade region of asymptomatic plaques. In situ hybridization revealed increased mRNA for TNF-alpha and ICAM-1 in the body of the plaque, preferentially in the high-grade region of plaques from symptomatic patients. The data obtained suggest that a local increase of endothelial inflammatory mediator expression correlates with the clinical setting of thromboembolic ischemia and may play a role in conversion of atheromatous plaque to a prothrombotic state. The data also indicate that this line of investigation deserves further exploration because it may be useful in identifying new mechanisms in patients at risk for stroke and in suggesting possible novel strategies for intervention.